Response of the pyrimidine pathway of Escherichia coli K 12 to exogenous adenine and uracil.
The effect of exogenous adenine or uracil upon the de novo pathway for synthesis of pyrimidine nucleotides in Escherichia coli K12 was investigated. Parameters studied were levels of the enzymes carbamoyl phosphate synthase (EC 2.7.2.9), aspartate carbamoyltransferase (EC 2.1.3.2) and orotate phosphoribosyltransferase (EC 2.4.2.10) and the intermediates carbamoyl phosphate, aspartate and orotate, together with the contributions of exogenous uracil and aspartate to intracellular pyrimidine nucleotide. Taken with earlier data [Bagnara, A.S. & Finch, L. R. (1974) Eur. J. Biochem- 41, 421--430] on contents of UTP, CTP and 5-phosphoribosyl 1-diphosphate in cultures of this strain after the addition of adenine or uracil, the results obtained provide new insights into the regulatory mechanisms operating on the pathway in vivo. These insights enable evaluation of the contributions of such factors as limitation for a substrate, feed-back allosteric control by end products and enzyme repression/depression mechanisms. The evidence presented indicates that depressed levels of orotate phosphoribosyltransferase in E. coli K12 result in the wasteful ultilization of asparatate for excess synthesis of pyrimidine nucleotide precursors during balanced growth of the strain in minimal medium. Exogenous adenine increases the excessive accumulation of these precursors by lowering the intracellular content of 5-phosphoribosyl 1-diphosphate (Bagnara and Finch, 1974). This causes a decrease in the conversion of orotate to orotidine 5'-monophosphate, thus lowering the utilization or orotate and its precursors for synthesis of pyrimidine nucleotides. Further, since the contents of these nucleotide end products are thereby decreased (Bagnara nad Finch, 1974), theri feed-back on the early steps in the pathway is diminished and the production of the precursors is increased. It is postulated that growth of E. coli K12 under these conditions is limited by a compound that is metabolically related to precursors to aspartate.